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THE  WEATHER AND CIRCULATION OF MARCH 1953” 
Including a Review of This Year’s Mild Winter 

WILLIAM H. KLEIN 
Extended Forecast Section, U. S. Weather Bureau, Washington, D. C. 

THE WINTER SEASON 

The three winter  months  from  December 1952 through 
February  1953 comprised the second warmest  winter  on 
record for the  United  States  as  a whole. The nation’s 
“weighted temperature average,” an index computed 
from State-wide mean  temperatures  weighted according 
to the areas of each State, was 36.7’ F., 3.1’ above  normal 
for the 60-year period of record (beginning 1893). Table 
1 shows that  the mildest month of the  winter was January 
[I] which was also the warmest January on record, while 
the coldest weather of the  winter occurred during  Decem- 
ber [2]. Only  during  the  winter of 1933-34 was the 
United States weighted  temperature average higher than 
it  was this winter. In  the 1933-34 winter, however, tem- 
peratures averaged below normal  (by  as  much  as 8’) in 
the Northeast.  This  winter,  on  the  other  hand, prac- 
tically all parts of the  country enjoyed above  normal 
temperatures, as  illustrated  in figure 1. Greatest positive 
anomalies occurred in  the  Northern  Plains  and  Northern 
Rocky Mountain  States  (+So)  and  in  the  Northeast 
(+6’), while temperatures  averaged  near  normal  in  the 
Southeast. 

I 
TABLE 1 .-United States weighted  temperature  averages PF.)  

December 
1952-53 1953  1953 1952 
Winter February  January 

____ 
Temperature _ _ _ _ _  - - -. . . - - -. -. . - - - -. 
Departure from myear average _.___. +3.1 

36.7 37.3  37.9 34.9 
+2.8 +5.8 +O. 6 

The circulation responsible for this winter’s mild  weather 
is illustrated in figure 2, which is the  mean 700-mb. map 
for the three  months  from December 1952 through  Feb- 
ruary  1953. The  most  important  feature of this  chart is 
the abnormally strong west-southwesterly flow indicated 
throughout the  eastern half of the Pacific, between  a 
deeper than  normal Aleutian Low, displaced to  the  south- 
east of its  normal position, and  an  abnormally  strong 
Eastern Pacific High  northeast of its  normal  location. 
Wind speeds along the axis of this flow, averaged over the 
entire winter season, were as high as 50 m. p. h.  at  the 
700-mb. level (fig. 3a),  and as great  as 15 m.  p.  h.  in 
excess  of normal speed (fig. 3b). As a  result of this  strong 
“jet stream’’ in the Pacific and its extension eastward 

1 8m Charts I-XV following p. 89 for analyzed climatological data for the  month. 

through  Washington,  Montana,  and  the  Dakotas,  vast 
quantities of mild  maritime  air  were carried in repeated 
surges from the  relatively warm  waters of the ocean into 
most of the  United  States.  The effect of this Pacific air 
was  particularly  marked  in  the western part of the 
country where  abnormal  warmth  was  accompanied  by 
ridge conditions and above  normal  heights at  700 mb. 

In  the eastern  United  States  an  additional  factor 
contributed  to  the  abnormal  warmth.  This was the 
presence of a strong blocking-type ridge in the  North 
Atlantic, where average heights for the season were as 
much as 330 ft. above  normal (fig. 2). Because of this 
“block” wind speeds in  the westerly jet  stream normally 
found at  middle latitudes of eastern  North America and 
the western Atlantic were considerably weaker than usual 
this winter (fig. 3).  The anomalous circulation around 
the blocking ridge, indicated by the dashed lines of figure 
2, produced  southeasterly winds, relative  to normal, 
throughout  the  eastern  United  States.  This means that 
onshore flow of maritime  Atlantic  air  was  more frequent 
and more intense than usual. Since the ocean is normally 
warmer than  the  land in winter,  the  strengthened easterly 
winds  produced  above  normal  temperatures  throughout 
the  East (except for the extreme Southeast). 

A  third significant feature of the seasonal mean 700-mb. 
circulation was the prevalence of southerly wind  com- 
ponents,  relative  to  normal,  in  practically all of Canada, 

F I G ~ C E  1.”- surface  temperature anomaly for winter of 196262 (DM.-Feb.). Note 
above normal  temperatures fn all parts of the country except the extreme hutheast. 
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FIGUBE 2.-Mean  700-mb. height contours and  departures from normal (both  in  tens of feet) for winter of 195S53 (Dec.-Feh.). Note anomalous flow of warm maritime ah from both 
the  Atlantic  and  the Pacific into  the United States  and Canada. 

RGVRE 3.--Mean 700-mh. isotachs (a)  and  departnre from normal wind speed (b) (both  in meters per second) for winter of 19.52-53 (Lkc.-Feb.). Solid arrows indicate the average 
position of the jet stream, which was stronger than normal in the eastern Pacific and western United States, but weaker than normal in the  westen  Atlantic  and eastern United 
States. 
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Alaska, and  the Arctic Ocean to  the  north.  This flow 
produced unusually  warm  weather  throughout this region, 
the normal source region for cold polar air masses  affccting 
the United States. Consequently, invasions of the  United 
States by cold continental air from Alaska, Canada,  and 
the Arctic  were extremely weak, infrequmt,  and  short- 
lived. Thus,  the winter's mild  regime may  be  attributed 
to the  effect of unusual  warmth at  the polar source as well 
as the abnormal influx of maritime air from both  the 
Pacific and  the  Atlantic Oceans. 

THE MONTH OF MARCH 
The  excessive warmth which had charactcrized the 

winter season continued to prevail during  the  month of 
March in most of the  United States  (Chart 1-33). Con- 
tinued  mild weather was accompanied by persistence of 
the three circulation features to which the  winter warmth 
may be attributed. In the first place, nearly  all of 

Canada enjoyed southerly wind components, relative to 
normal, a t  both 700 mb. (fig. 4) and sea level (Chart XI 
inset). Secondly, the westerly jet  stream in  the Pacific 
continued to blow with exceptional vigor, not only at 
700 mb., where wind speeds were as much as 17 m. p. h. 
greater  than normal (fig. 5 ) ,  but also at  the 200-mb.  level 
(fig. 6).  The eastward extension of this  jet stream 
produced mild southwesterly wind components, relative 
t'o normal,  over  most of the western  United  States a t  700 
mb.  Finally, blocking continued to affect the  Atlantic 
and eastern North America, where wind  speeds in  the 
westerly jet  stream at  middle latitudes werc  weaker than 
usual. As a result, anomalous flow from a southeasterly 
direction at  both 700 mb.  and sea level brought above 
normal  temperatures  to  nearly  all of the eastern United 
States. I t  is also noteworthy that few polar anticyclones 
from Canada were able to  penetrate  into  the United  States 
(fig. 7a and  Chart IX), while above  normal  temperatures 
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F I G ~ E  &-Mean  700-mb. isotachs (a) and departure from normal wind speed (b) 
(both in meten per second) for February  %March  29,1953. Solid arrows indicate the 
average position of the jet stream, which continuedstronger than normal in the eastern 
Pacific and western United States. but weaker than normal  in the western Atlantic and 
eastern United States. 

in most of the  country were accompanied by above  normal 
heights at the 700-mb. level (fig. 4). By  the end of the 
month snow cover (Chart V-B) had melted throughout 
the  nation except for mountainous  areas,  and all ports  on 
the  Great  Lakes were  ice free. Buffalo was completely 
open to  navigation  on  March 2, the earliest in 100 years. 

The only portion of the  United  States  with  an  appre- 
ciable negative temperature  anomaly  during  March was 
the West  Coast  area.  Here  monthly  mean  temperatures 
averaged as  much as 2' below normal because of the 
dominance of cool Pacific air masses  in  stronger than nor- 
mal  northwesterly flow a t  sea level (Chart X I  and inset). 
Aloft the  area  was  dominated  by a deep cold  cyclonic 
circulation, as  indicated  by  the  isotherms  in  Charts XI1 
to XV and  by  the  fact  that a contour  trough was located 
along the West  Coast at  all levels from 700 to 200 mb. 
During  the first week of March  many  parts of Oregon 
experienced their coldest weather since November 1952. 

FIQURE B.-Mean  200-mb.  contours (in hundreds of feet) and isotachs (in meters per 
second) for February  %March  29,1953. Solid arrow indicates the average  position of 
the jet stream which split into two branches  around the blocking High over Britain. 
Note  the well-developed trough along the West Coast, directly over the 7Wmb. trough. 

On several nights  during  the  month freezing temperatures 
damaged crops in portions of California and necessitated 
the artificial heating of orchards. 

Precipitation  during  the  month  (Chart 111) was gen- 
erally heavy  in  the  eastern half of the  United  States, except 
for the Gulf Coast,  where  dry anticyclonic conditions pre- 
vailed. More than twice the normal amount fell along the 
North  Atlantic  Coast  and  in portions of Missouri and the 
Dakotas. New York City  had its wettest  March  in 83 
years of record. Most of the moisture for this precipita- 
tion was carried from the Gulf of Mexico and  the Atlantic 
by  stronger  than normal  southeasterly flow at sea level 
(Chart XI and inset). A t  the 700-mb. level greater  than 
normal cyclonic vorticity generally prevailed in  the region 
of heavy  precipitation.  There  was a tendency for this 
region to be  split  into an  eastern  and  a western branch, 
with less precipitation  in a band  just west of the Appalach- 
ian  Mountains from Ohio to Alabama.  A corresponding 
split  was  evident in  the cyclone tracks (fig. 7b and  Chart 
X), with one principal track along the  Atlantic  Coast and 
the  other from  Colorado  through Michigan. Many of 
these cyclones  were  blocked by  the  strong ridge in eastern 
Canada  and forced to decelerate and recurve sharply to 
the  north  and  northwest.  During  the  last week of the 
month  a  storm of this  sort caused 4 to 6 inches of rain 
along the  entire New England coast and serious flood 
conditions developed in  parts of Maine, New Hampshire, 
and New  York.2  Another such storm was responsible for 
tornadoes, hail, and high winds in parts of the Mississippi 
Valley on the 21st and 22d. 

In  the western half of the  United  States precipitation 
was generally subnormal.  This  area was dominated by 

For  further details see  adjoining  article by Lennehan  and Holrworth. 
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PIQURE 7.-Frequency of anticyclone passages (a) and cyclone passages (b) (withh 6 O  
squares at 45O N.) during March 1953. Well-detlned anticyclone tracks  are indicated 
by open arrows and cyclone tracks by solid arrows. Note lack of polar anticyclones 
fn the United States, ill-detlned cyclone track  across North America, and lack of normal 
aydonicactivity in the St. Lawrence Valley. (All data derived from Charts IX and X.) 

ridge conditions and above  normal heights at  700 mb. 
together with dry  northerly wind  components,  relative to 
normal, at sea level. Less than one-fourth of normal pre- 
cipitation  fell during  the  month  in  parts of California, 
Nevada, Wyoming, and Colorado. State-wide precipita- 
tion  in Wyoming and  Nevada averaged only 40 percent 
and 43 percent of normal, respectively. Strong  winds  and 
blowing dust  aggravated  the  droughty  situation  in  the 
western Great Plains. California received some  relief 
from last month’s severe drought [3] in  northern sections, 
but precipitation continued subnormal in most of the 
State  with the  greatest deficiency in  the  south. 

Perhaps  the  most  notable  feature of the hemispheric 
circulation (outside of North America)  was the  strong 
High centered over the  British Isles, where 700-mb. 
heights averaged 520 ft. above  normal for the  month 
(fig. 4).  This  High  extended with little horizontal dis- 
placement  through all layers of the troposphere, from  sea 
level, where pressures were 20 mb.  above normal, to  the 
200-mb. level, where a closed circulation was still in 
existence (fig. 6). This was a classical  blocking High of 
the  type  recently described by  Rex [4] since it was  accom- 
panied by a well-marked split or difluence in  the westerly 
jet  stream some distance  upstream.  The  northerly  branch 
of the  jet  stream reached a  peak  mean  monthly speed of 
67 m. p. h. at  200 mb. (fig. 6) just  south of Icleand, where 
700-mb. wind speeds were 27 m. p. h.  greater  than normal 
(fig. 5b); but  the  southern  branch was incompletely 
delineated because of lack of data  at low latitudes.  The 
occurrence of this block during  the  month of March is also 
a characteristic  feature since Atlantic blocking activity 
occurs more  frequently  during  March  than  any  other 
month of the  year except May [4]. A fortunate result of 
the predominance of anticyclonic conditions over western 
Europe was the  fact  that prevailingly fair weather per- 
mitted  repair of much of the damage inflicted by severe 
storminess earlier in  the  year [I]. I n  parts of eastern and 
southern  England less than 10 percent of normal precipi- 
tation was recorded during  March,  and new records for 
dryness were established. 
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Chart I. A. Average  Temperature (OF.) at  Surface,  March 1953. 

LXXXI-31 

A. Based  on  reports  from 800 Weather  Bureau  and  cooperative  stations. 'The monthly  average is half  the  sum of the  monthly 
a.verage maximum  and  monthly  average  minimum,  which  are  the  averagr of the  daily  maxima  and  daily  minima,  respectively. 

E. Normal  average  monthly  temperatures  are  computed'for  Weather flureau stations  having at least 10 years of record. 
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Chart 111. A. Departure of Precipitation  from  Normal  (Inches),  March 1953. 
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B. Percentage of Normal  Precipitation,  March 1953. 
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Chart VI. A. Percentage of Sky Cover  Between  Sunrise  and  Sunset,  March 1953. 
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